It has been suggested by several investigators (3, 13, 17) that an important site of action of 2,4-dichlorophenoxyacetic acid (2,4-D) might lie in phosphorus metabolism. In early studies of phosphorus in 2,4-D-treated and untreated bean plants (12), inorganic phosphorus was observed to be generally higher in treated plants. In 
It has been suggested by several investigators (3, 13, 17) that an important site of action of 2,4-dichlorophenoxyacetic acid (2,4-D) might lie in phosphorus metabolism. In early studies of phosphorus in 2,4-D-treated and untreated bean plants (12) , inorganic phosphorus was observed to be generally higher in treated plants. In experiments with sunflower plants (2) an increase in relative weight of inorganic phosphorus and a decrease in other fractions were observed when aerial parts were sprayed with 2,4-D. Wlhere 2,4-D was applied to the soil there was a decrease in weight of acid soluble phosphorus, including inorganic phosphorus, and a simultaneous increase in nucleo-proteins. In the leaves of young cranberry bean plants treated with 2,4-D (14) , acid soluble, alcohol soluble and nucleic acid phosphorus were lowered somewhat in the leaves, but nucleic acid phosphorus was doubled in the stems. In studies of phosphorus uptake by bean plants (6) . leaves of plants gr6wn in solution culture containing p32 after 2,4-D treatment picked up less phosphorus than the controls. Marked differences were shown between leaves and stems in regard to phosphorus uptake and distribution.
Studies of the effect of gibberellic acid on plant metabolism have been scanty (15) , and its effect on phosphorus metabolism has not been reported. It has been demonstrated (18) , however, that phosphatase activity is increased in the leaves and stems of bean plants by gibberellic acid treatment. Total carbohydrates have been observed to increase in stems and petioles of gibberellic acid-treated cotton plants (5) , but the highest rate used in the study was inhibitory to growth. The growth promoting levels of gibberellic acid caused much more change in the petioles and stems than in the leaves.
This paper presents the results of a study of the effect of 2,4-D and gibberellic acid on certain aspects of phosphorus metabolism in young rose clover plants. It will be shown that both 2,4-D and gibberellic acid cause rapid and marked changes in the proportions of phosphorylated constituents in the plants and that Received April 30, 1959. 2 The work reported here was part of a thesis submitted by the senior author to the Graduate Division of the University of California in partial fulfillment of the requirements for the degree of Doctor of Philosophy. During part of the period in which this work was conducted the senior author was Jesse D. At first glance the results for the 500 Ag rate appear erratic, but they can be explained by the hypothesis of an optimum range of activity. Immediately after treatment there was a degradation effect on the soluble organic fraction causing this fraction to decrease. After a few minutes, however, this trend was reversed and there was a return to an approximately normal level by four hours after treatment. After this time, the later times of harvest did not show any striking increase in soluble organic phosphorus. Both of the lower rates indicated that the promotive effect of gibberellic acid on organic phosphorvlated compound synthesis had dissipated in a day or less. It is conceivable then, that an increase in soluble organic phosphorus may have occurred between the last two harvest times at the 500 /ig rate. That is, the harvest times were not close enough together to detect this change. The morphological responses also bear out this theory. The 50 and 500 Ag rates showed a striking growth response of about equal magnitude while the 5 Ag rate showed less response. At least in the 5 and 50 ug rates and probably in the 500 Mg rate this effect was directly related to the amount of stimulation of synthesis of soluble organic phosphorylated compounds.
An inhibitory effect of a high level of gibberellic acid was also found in experiments with cotton by Ergle (5 There were no significant differences between gibberellic acid treatments in their effect on the lipid phosphorus and protein phosphorus fractions. Any small effects may have been masked in the considerable variability found in these two fractions.
Total phosphorus, as obtained by totalling the 5 phosphorus fractions, was lower in the petioles and stems of the 500 Ag treatment than the other 2 rates at all times of harvest. Total phosphorus in the 50 ,Lg rate treated petioles and stems was lower than those in the 5 ug rate at all but the first time of harvest, but not significantly so. Agreement of these totals with total phosphorus determined directly was excellent at the 5 Ag rate but there was less correspondence at the other two rates. Average recovery of total phosphorus by totalling the 5 fractions was 90 %.
To give some indication as to whether the differences in total phosphorus were due to differences in water content of the tissue, percent dry matter data were obtained. The data indicated that at least part of the differences in total phosphorus between rates may be accounted for on the basis of differences in percent dry matter of the tissue. It appears that as the rate of gibberellic acid increased, the turgiditv of the tissue increased somewhat. When percent total phosphorus on a dry weight basis was calculated, all treatments and harvests, except the 7 day harvest, were similar. The lower percentage for all rates at 7 days is indicative of the fact that the increased growth and dry matter accumulation of the plants due to gibberellic acid treatment was not paralleled by an increase in the rate of uptake of phosphorus from the soil. 
